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fo rm  o f  a d v ic e , m a te r ia ls  end a la b o r a t o r y  in  w hich to  work#  
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A 3TUDY OF T H l r ‘: L m a  xOl î iT3  w o  lOOlIi:*: RUI ÜliTIO OF 
T il:; L ii'C iD O  K m  AC T O  FIT ox i 3 Y C îr t0 .n jL ic ,  xoo: H iL ic , 
ATO T i l ‘O l'.O rillL IO  BACTLRIA.
I .  IKTITOQUCTIfR
Tho e f f o o t  th m t e n v iro n m e n t baa on p ro to p la a m  has le d
many in v e s t ig a t o r »  to  s p e c u la te  and in v e s t ig a t e  a s  to  how
11
en v iro n m e n t a f f e c t s  th e  p ro to p la s m  o f organ ism s# H u r le y
s ta te d  th a t  p ro to p la s m  la  th e  p h y s ic a l  b a s is  o f  l i f e #  A l«
23
though "Wilson p o in ts  o u t t h t i t  o u r knowledge o f th e  c h e m ic a l
c o m p o s it io n , p h y s ic a l s ta te  and th e  s t r u c tu r e  o f p ro to p la s m
is  in  c e r t a in  re s p e c ta  u n s a t is fa c to r y ,  i t  is  n e v e r th e le s s
known t h a t  th e  c o m p o s itio n  o f  p ro to p la sm  v a r ie s  w i t h in  c e r *
t a i n  l im i t s #  The most c a s u a l c b s e rv e r is  aware o f  th e  f a c t
t h a t  an en v iro n m e n t w h ich  is  fa v o r a b le  f o r  th e  developm ent
and g ro w th  o f  one ty p e  o f  l i f e  l a  n o t a t  a l l  s u i t a b le  f o r
l i f e  o f  a n o th e r ,  t h a t  i s ,  the v a r io u s  k in d s  o f  l i f e  possess
U
d i f f e r e n t  ty p e s  o f  p ro to p la a m * Loeb b e lie v e d  th r  t  p h y s io -  
lo g ic  o b a r a o t e r is t lo s  a re  dependent upon th e  p h y s ic a l o r  
ch e m ica l p r o p e r t ie s  c f  p ro to p la sm # A ccording to  t h i s  v ie w  
i t  is  to  b e  exp ec ted  th a t  a n ln e l  nnd p la n t  l i f e  w hich grows  
o p t im a l ly  u nd er v a r ie d  e n v iro n  m o n ta i c o n d it io n s  m ust be as  
v a r ie d  in  I t s  p ro to p le a r .io  s t r u c tu r e #
T h is  v ie w  has le d  s o v e ra l w c rk o rs  to  in v e s t ig a te  th e  b e­
h a v io r  c f  th e  p ro to p la c " ! o f l i v i n g  o rg an ism s w ith  re s p e c t  t o
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th e  o p t im a l tcsnperature e t  # h lo h  th o  o rg an ism e grow#
17
l^ a y e r 'e  e x p e rim e n ts  in  1 9 17  le d  him  to  a t t r ib u t e  th e  k i l l ­
in g  e f f e c t  o f  h e a t  on p ro to p la s n  to  th e  accu m u le t lo n  o f  a o ld  
(p o s s ib ly  c a rb o n ic  a c id )  in  th e  t is s u e s #  th e  r a t e  o f  f o r m -
t lo n  o f  t h is  a o ld  betnn: commensurate w ith  th e  r a t e  o f m stab o -
10
l ls m #  % e  th e o r y  o f  H e ilb ru n  I s ,  hawer&Tt somewhat d i f ­
f e r e n t *  He concluded  t h a t  th e  a c t io n  o f  h e a t on th e  coagu­
la t io n  o f  p ro to p la s m  is  due t o  a  p r im a ry  e f f e c t  on th e  e m u ls i­
f i e d  l i p o i d  In  th e  c e l l ,  and s e c o n d a r ily  b y  th e  a c t io n  o f  th e  
l iq u e f i e d  f a t  on th e  p ro te in #  I t  would in d ic a te  from  H e i l -  
b ru n *»  c o n c lu s io n s  t h a t  the ty p e  o f  f a t  p re s e n t In  th e  c e l l s  
p la y s  a la r g e  p a r t  in  k e e p in g  th e  p ro to p la s tr  a l i v e  a t  the  
o p t im a l g ro w th  te m p e ra tu re  c f th e  organ Ism# I f  the  f a t s  p la y  
a r o le  in  th e  C hem ical make up o f  th e  p ro to p la s m  th e n  I t  l a  
n e c e s s a ry  t h a t  th e  organls^m  s y n th e s iz e  f a t s  t h a t  e re  l i q u i d
a t  the o p t im a l g ro w th  te m p e ra tu re *
18
lv a n o w *0 e x p e rim e n ts  te n d  to  s u b s ta n t ia te  t h is  th e o ry *  
Ho s tu d ie d  the io d in e  numbers of th e  o i l s  e x t r a c te d  from  d i f ­
f e r e n t  s p e c ie s  o f  p la n t s  o f  the  same genus g ro ’̂  under s im i la r  
c l im a t ic  c o n d it io n s *  He found under th e s e  o o n l l t lo n a  e s im i­
le  r  c o n te n t  o f  u n s a tu rn te d  f a t t y  a c id s  in  the o i l  e x t r a c te d  
from  th e  v a r io u s  s p e c ie s  used* O th er e x p e rim e n ts  conducted  
by him  to  show th e  e f f e c t  o f c l im a te  on th e  f a t t y  a c id s  showed 
t h a t  o i l s  c o n ta in in g  c ly c e r id e s  o f u n s a tu ra te d  f a t t y  a d d s  
w ith  one double bond ( o l e i c ,  e r u c ic ,  o r  r l c n l c )  a re  I n d i f f e r -
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e n t  to w ard  o liz o a t lc  o h e n ^ e s , w h ile  In  th e  a o id a  w ith  th re e  
double  bonds l ln o le n lo  a o ld a )  the io d in e  numbers d e­
c re a s e d  w ith  In c re a s in g  te  ripe r a tu r a  o r  w i t h  th e  g ro w th  o f  
th e  p la n t s  In  r*oro s o u th e rn ly  r e g io n s .  The o i l s  w ith  two  
double bonds ( l i n o l a l o  ty p e )  h e ld  an In te rm e d ia te  p o s i t io n .
I t  is  conco lirab l©  t h a t  c e r t a in  organ ism s h are  th e  a b i l i ­
t y  t o  s y n th e s iz e  c e r t a in  k in d s  o f f a t s  and a re  th u s , because  
o f  t h e i r  s p e c i f ic  typ e  o f  f a t  s y n th e s is  a d a p te d  to  grow w ith ­
in  th e  te m p e ra tu re  ra n g e  p e c u l ia r  to  th o se  o rg s n ls m s , A 
te m p e ra tu re  range s u i ta b le  t o  th e  optimum grow th  o f one o r ­
ganism  mqr th u s  be d e s tr u c t iv e  to  o t h e r  o rg an ism s h av in g  a  
d i f f e r e n t  ty p e  o f  f o t  m e ta b o lis m , Cn the o th e r  h a M  I t  may 
a ls o  be p o s s ib le  t ) m t  th e  optim um  te m p e ra tu re  a t  w hich an
o rg an ism  grows may g r e a t ly  In f lu e n c e  th e  k in d  and amount o f
8
l ip o id s  p re s e n t in  th e  c e l l s .  Thus H a isp ll w orking  on the  
in f lu e n c e  ct  te m p e ra tu re  on th e  l i f e  p ro cesses  and d e a th  o f  
b a c t e r ia  co n cluded  th a t  the p ro p a g a tio n  o f a l l  b a c t e r ia l  l i f e  
I s  n e o e a s e r lly  l im i t e d  b y  te m p e ra tu re  a w h ic h  m y  a f f e c t  th e  
p h y s io lo g ic a l  f  m e t  Io n s  o f  c a ta b o lis m  and m e ta b o ll o f  such  
u n i c e l l u l a r  o rg a n is m s . T h is  I s  i l l u s t r a t e d  by th e  known 
f a c t  t h a t  p s y c h r o p h ll ie  b a c t e r ia  a re  found  In  w c te r  a t  low  
te m p é ra tu re s  and In  c o ld  s to ra g e  p la c e s .  They a r e  c h a r a c te r ­
iz e d  b y  a s lo w e r r e t s  of g ro w th  ( lo w e r  m e ta b o lic  r a t e )  and a 
h ig h e r  w a te r  c o n te n t .  T h e ir  optimum tem p e ra tu re  ra n g e s  b e -
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tw een 6® endl 10® C# In  ooŒ parlson , the th e r r ïo p h l l lq  bac­
t e r i a  e ra  fo u n d  i n  h o t w a te r  s p r in g e  end d e c a y in g  v e g e ta b le  
m a t t e r .  They have a lo w e r  w a te r  c o n te n t and produce en ryn es  
a t  te m p e ra tu re s  a t  w h ic h  o th e r  b a c t e r ia  e re  d e s tro y e d , Tho 
o p t im a l g ro w th  to m p o m tu re  o f th e  th e n n o p h ilo s  is  betw een  
50® and 60® 0» Anot^ier group  o f  b a c te r ia  w hich  h o ld s  an i n ­
te r m e d ia te  î> o s lt io n  is  known as th e  m a s o p h lle s . As th e  neae 
in d ic a te s  th ey  a re  c h a r a c te r iz e d  b y  a medium m e ta b o lic  r a te  
end w a te r  c o n te n t .  They a re  found In  th e  b o d ies  o f  warm 
b lo o d e d  a n im a is  sad In  th e  a i r ,  end t h e i r  optimum grow th tem­
p e ra tu r e  rang es  betw een 30® and 37® C ,
15
L e a th e s  and îîap o r s t a t e  t h a t ,  th e r e  is  reason  to  b e­
l ie v e  t h a t  o i l  th e  f a t s  fo rm sd  in  n a tu re  a r e  f l u i d  a t  th e  
te m p e ra tu re  a t  w h ich  th e y  a r e  n o rm tïlly  form ed In  th e  a n im a l 
and p l a n t .  I t  is  p o in te d  o u t t h a t  th e  f a t s  found i n  c o ld ­
b lo o d e d  a n im a ls  e re  o f  a lo w e r  m e lt in g  p o in t  because o f  t h e i r  
u n s a tu r a te d  n a tu r e ,  w h e re a s , th e  f a t a  o c c u r r in g  In  warm b lo o d ­
ed an im a ls  end in  t r o p ic a l  p la n t s  are moru s a tu r a te d  end have  
a  h l ^  m o lt in g  p o in t#  I f  th e  f a t s  a re  l i q u id  a t  the tem per­
a tu r e  a t  w hich th e y  a re  n o rm a lly  fo rm ed  In  tho  an im a l and 
p la n t  th en  i t  la  c o n c e iv a b le  t h a t  th e y  would a ls o  b e  l i q u i d  
in  b a c t e r i a .  I n  th o  p s y c h ro p h ll io  b a c te r ia  th e  f a t a  fo rm ed  w ould  
be o f  a h ig h ly  u n s a tu re te d  ty p e  so es to  be a l i q u i d  a t  t h e i r  
o p t im a l  g row th  te m p e ra tu r e s . In  com parieon th e  f a t a  found i n
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th e  th e m o p h lX io  b a c t e r ia  w ould be o f  a esore s a tu r a te d  ty p e  
beeause th e  o rg a n le a îs  have an o p t im a l te m p e ra tu re  o f  betw een  
SO^ end 60® 0# Thus o n a b U n s  the  b a c t e r ia  to  s y n th e s iz e  a 
more s a tu r a te d  ty p e  o f  f a t #
T h is  c o n c lu s io n  i s  b orn  o u t by th e  e x p e rim e n ts  o f  P e a r -  
20
son and H aper usln,?; Â s p e r g l l l l s  n lg e r  and K hlzopua n i g r i ­
cans i n  t h e i r  e x p e r im e n ts . The o rgan ism s were grown a t  d i f ­
f e r e n t  te m p e ra tu re s  and the f a t s  e x t r a c t e d .  A s p e r g i l l is  
n lg e r  grown a t  18® C . had an io d in e  number f o r  I t o  f a t s  o f  
1 4 9 , grown a t  25® G. th e  Io d in e  n im ber was 1 2 9 ,  end a t  35® C . 
i t  was 9 5 .  R h lzop us n ig r ic a n s  grown a t  12®C. th e  Io d in e  num­
b e r  o f  the  f a t s  was 0 8  end grown a t  25® C . was 7 8 .
19
S im i la r ly  r lg u le v s k l  who exam ined th e  o i l s  e x t r a c te d  
fro m  d i f f e r e n t  e p e c io s  o f  th e  same f a m i ly  o f  p la n ts  c o n c lu ie d  
t h a t  th e  c o m p o s itio n  o f  th e  o i l s  and f a t s  they  c o n ta in e d  de­
pended upon c l im a t ic  c o n d it io n s  said p o s s ib ly  n u t r i t i o n .  .Thus 
a c o ld  c l im a te  in d u c e s  in  seeds o f  p la n t s  the n e c e s s ity  o f  
a c c u m u la tin g  o i l s  e x h ib i t in g  o h ig h  d e g re e  o f  u n s a tu r a t io n ,
th e r e fo r e  p o s s e s s in g  g r e e t  c h e m ic a l a c t i v i t y .
18
F o n t l l l o n  was o f  th e  o p in io n  t h a t  the  m edic  has some­
th in g  t o  do w i t h  th e  ty p e  o f  f a t  s y n th e s iz e d  by organ ism s as  
w e l l  as th e  te m p e ra tu re *  To t e s t  th e  m edia f a c t o r  he grew  
m olds on fo u r  d i f f e r e n t  ty p e s  o f f a t  f r e e  s y n th e t ic  m e d ia .
He co n c lud ed  fro m  h is  e x p e r im e n ts  t h a t  the  d i f f e r e n t  ty p e s  o f  
m edia  caused th e  s y n th e s is  o f  d i f f e r e n t  k in d s  o f  f o t s  by the
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o rg an is m a * Ho o baervo d  th a t  th o  d ry  w e ig h t o f  grow th in  
each case  waa g r e a te r  a f t e r  7S h o u rs , w hore® », th e  w e l ^ t  o f  
th e  t o t a l  f a t a  was In  each case g r e a te s t  a f t e r  42  h o u rs . The 
m o lt in g  p o in t  eand lod tn©  number o f  th e  f a t t y  a c id s  v a r ie d  
w ith  th e  m ed ia  and th e  g ro w th  b u t  mere w ith  th e  m ed ia* The 
mean m a le o u l& r w e ig h t o f  tho f a t t y  a c id s  v a r ie d  w ith  th e  tim e  
and B ^ d ia , From r o n t i l l o n 'a  o o n c lu s lc n s  I t  w ould s o m  neces»  
s a ry  t o  ta k e  I n t o  c o n s id e r a t io n  th e  m edia f a c t o r  in  any ex­
p e rim e n t d e s ig n e d  t o  s tu d y  th e  ty p e  o f  f a t  s y n th e s is e d  by
organ ism s as  w e l l  a s  tho te m p e ra tu re  f a c t o r *
1 , 2 , 3 , 4  5
Anderson and C h e p g a ff w o rk in g  w i t h  th e  Human
6 ,7
T u b e rc le  b a c i l lu s  and Anderson and R o b e rts  w ork ing  w ith  
th e  A v ia n  ty p e  o f  T u b e rc le  b a c i l lu s  grovm a t  37® *md 42® C* 
r e s p e c t iv e ly  d i d n ' t  f i n d  th e  r e s u l t s  t h a t  would te  exp ec ted #  
The m e lt in g  p o in ts  o f  th e  s a tu r a te d  f a t t y  a c id s  were th e  
same f o r  b o th  typ es #  How ever, th e  io d in e  number o f  th e  l iq u id  
f a t t y  a c id s  o f  th e  Human ty p e  was 3 3 *5  and tha io d in e  number 
o f  th e  l i q u i d  f a t t y  a c id s  is o la te d  from  th e  A vian typ e  was 
3 6 ,8 4 .  Ju d g in g  from  th e  io d in e  numbers th e  ty p e  o f f a t  p re s ­
e n t  in  th e  A vian  type l a  o f  a more u n s a tu re te d  ty p e  th en  t h a t  
o f  th e  Human, a l t h o u ^  th e  o p tim a l g ro w th  te m p e ra tu re  o f th e  
Bunsen ty p e  i s  370 g# ? ;h lle  t h a t  o f  th e  A v ie n  la  42® C . I t  is  
p o s s ib le  t h a t  th e  f o t t y  s o ld e  o f  th e  A vian  ty p e  e re  composed 
o f  lo n g e r  c h a in  f a t t y  a c id s  th an  th o s e  o f  th e  Human typ e#
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T h l»  w ould  ta k e  In t o  acco u n t th© h l # e r  Io d in e  n u i± e r  o f  th e  
A v ia n  typ e#
16
K a ts o n  conducted exp erixcen ts  on p s y o h r o p h l l lc ,  iseco**
p h l l l e ,  th e n s o p h ll ic ^  human end e v le n  t u b e r c le  b a c te r ia #  The
21
b a c t e r ia  w ere grown on th e  fo l lo w in g  m edio; U o ch ln » ky *s
13
medium f o r  the nsesophlle^ a m o d if ic a t io n  o f  K o s e r 's  medium
9
f o r  th e  m e eo p h lle#  B eneen ’ o E«dium  f o r  th e  therm o phi le  and  
22
Long*» medium f o r  th e  huisan and a v io n  tu b o rc lo  b a c i l l i #
Prom h is  e x p e rim e n t»  he concluded  t h a t ;  ( 1 )  th e r e  was an i n ­
v e rs e  c o r r e la t io n  in  te m p e ra tu re  a t  w h ich  th e  organlem s grew  
and th e  io d in e  number end ® d i r e c t  r e l a t i o n  w ith  the  m e lt in g  
p o in t ,  and  (2 )  t h a t  the ty p e  o f  f a t s  produced v a r ie d  w ith  the  
k in d  o f  m ed ia  used# The r e s u l t s  o f  h is  e x p s r lr o n ts  o re  shown 
I n  T a b le  I#
T/vBLH I
H a l t in g  p o in ts  end Io d in e  nucibers o f  v a r io u s  f r a c t io n s  o f  f a t s  
e x t r a c te d  from  d i f f e r e n t  o rg an ism s gro im  a t  v a r io u s  toB^eraturea<
^XTBAGT :^sychro- 
l>_hll« .
Î © s o n h ile T herrx j-




T .B .B .o o l l  200 B .o o l l  370
T em peratu re  
o f g ro w th 4OC# 2 3 -2 6 0 C . 3 7 °C . 550c . 3 7 °C . 4 2 ° 0 .
. c i t i n g  p t#  
o f A lc -e th B *  
o x t r e o t
-9to-4<3 3 5 -3 8 0 33-390
2 3 -3 0 °
4 8 -5 0 ° 3 8 ° 3 2 -3 ^
Io d in e  n o .o f  
A le -e th e r  e x . 49 5 1 .6 2 8 .6 3 0 .1 3 0 .9 1 1 .9
b e l t in g  p t#  
o f f a t t y  acids 380 1 9 ° 430 2 5 ° 370 3 5 °
Io d in e  no# o f 
f o t t y  e o id s 6 5 .6 7 6 .6 4 2 .6 80 1 1 3 .2 3 7 .2
c i t i n g  p t. of 
km-sanon t f l  e ti« > 5 - 8 ° 270 3 5 -3 6 ° 4 2 ° 25-43) 140-42P





T e s te d 5 3 .2 2 4 .6 1 0 8 .5 1 7 7 .6
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i la ts o n  found m a ve ra l a p p a re n t In c o n s la te n o io s  In  h is  
r e s u l t s  as w i l l  he seen In  T a b le  I#  In  th o  case o f th<  ̂ tu «  
h e r o le  b a c i l l i  i t  w i l l  b e  n o te !  t h a t  th o  e v la n  type  c l t h o u ^
I t  has an  optim um  g ro w th  te m p e ra tu re  o f  4S®C** th e  a le o h o l  
e th a r  f r e c t io n  s a l t e d  a t  3S»34®C* w h ile  th e  Human ty p e  m e lte d  
a t  38^C« The m e lt in g  p & ln ts  o f  th e  v a r io u s  f r a c t io n s  Is o la te d  
fro m  th e  th o rm o p h lle  a re  n o t in  d i r e c t  r e la t io n s h ip  to  th e  
optimum tm a p e ra tu re  o f  th e  o rg an is m  w hich  Is  5S °0# One p o r­
t io n  o f  th e  a le o h o l-c th e r  f r a c t i o n ,  f o r  ©xam ple, m e lte d  a t  
SS-30®C* and a n o th e r  p o r t io n  o f  th e  same f r a c t io n  m e lte d  e t  
48-50® C « These In c o n s is te n c ie s  m y  be due to  th e  v a r ia t io n  
among s p e c ie s , th  t. I s ,  one s p e c ie s  may be e b le  to  s y n th e s iz e  
one ty p o  o f  f a t  w h i le  a n o th e r  d e v e lo p s  a n o th e r  ty p e  of f a t #
The ty p e  o f  isusdla may tmve an e f f e c t  on th e  ty p e  o f  f a t  syn­
th e s iz e d  b y  th e  v a r io u s  o rg an is m s * Again th e  te m p e ra tu re  f a c ­
t o r  I s  Im p o r ta n t  because a t  one te m p e ra tu re  an organism  
may be a b le  to  p ro du ce one ty p e  o f f a t  w h ile  a t  a n o th e r  I t  
i s  a b le  t o  p ro du ce  a n o th e r  ty p e *
16
The above r e s u l t s  o f  t;a ts o n *e  as w e l l  as  th e  f in d in g s  
10
o f  f o n t 1l i o n  su g gest th & t  I t  m ig h t he p o a s l t le  to  o b ta in  a 
more co m p arab le  s e r ie s  o f r e s u l t s  I f  one k in d  o f  f a t  f r e e  
s y n th e t ic  m edia Is  used f o r  a l l  o f  th e  v a r io u s  b a c t e r ia .  I f  
a l l  o th e r  e x p e r im e n ta l o c n d lt io n s  in c lu d in g  r e d le  e re  rrade 
c o n s ta n t ,  i t  shou ld  be io e n lb le  by g ro w in g  p s y c h r o p h l l io .
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js o s o p h il lo ,  and th e n u o p h lllo  b a c t e r ia  a t  t h e i r  r e s p a o t lr a  
o p t im a l te m p é ra tu re » , to  more e c c u r e te ly  d e te rm in e  th e  ty p e  
o f  f a t  g y n th e s lz e d  by th e  v a r io u s  o rg a n Is n s  used* Ilo w ever, 
s in c e  d i f f e r e n t  a p o d e s  o f  o rg an ism s e re  used i t  I s  o b v io u s  
t h a t  the  ty p e  o f  f a t  may n o t  o n ly  b e  in f lu e n c e d  by th e  tem - 
p o r e tu ro  e t  w hich  th e  o rg an ism s g ro w , b u t  tiits typ e  o f  f a t  
produced  may b e  a  s p e c i f ic  o rg a n ls m a l fu n c t io n  o f th e  v a r io u s  
s p e c ie s *  I t  I s ,  th e r e f o r e ,  n ao o s sa ry  In  a n y  e x p e rim e n t d e­
s ig n e d  to  s tu d y  th e  In f lu e n c e  c f  te m p e ra tu re  on th e  ty p e  o f  
f a t s  produced b y  fc o o te r ia , to  grow organ Ism s under such con­
d i t io n s  a s  w i l l  tsice In to  c o n s ld o re t i^ n  t h is  p o s a ib le  s p e c i­
f i c  o rg a n Is m a l p e c u l i a r i t y *  T h is  co u ld  be done b e s t by grow­
in g  e t  d i f f e r e n t  te m p e ra tu re s  an  o rg a n is m , ftor exem ple B a c i l ­
lu s  c o l l ,  h a v in g  a w id e  v a r ia t io n  betw een  I t s  minimum and max­
imum g ro w th  t©E5» e re tu ro  *
The p\iT|>08o cf t h is  p ro b lem  l a  to  s tu d y  th e  e f f e c t  t M t  
te m p e ra tu re  may heva on th o  ty p e  o f f a t  s y n th e s iz e d  by b a c te r ­
i a *  T h is  can be dona b y  s tu d y in g  th e  m e lt in g  p o in ts  and 
Io d in e  numbers o f  th e  l ip o id s  e x t r a c te d  f r o r .  p s y c h r o p h ll io ,  
m e s o p h ll lc ,  and th e r m o p h il ic  b a c te r ia  w hich  have te e n  grown  
a t  t h e i r  o p t im a l te m p e ra tu re s  and on tii® same k in d  o f  f e t  
f r e e  s y n th e t ic  m edia#
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I I .  KXPgBii'criTAL
F o r a 8a r ia s  o f  a%parlmant@  to  t e s t  th e  e f f e c t  o f tem ­
pe r a tu r e  on th o  ty p o  o f  f a t  e y n th e s ite d  by b a c t e r ia ,  th e  f o l ­
lo w in g  b e o t a r ia  were ehoB&m  a p s y c h ro p h ile .  Is o la t e d  from  
le a  box slim ® end whose optlBsmn te m p e ra tu re  was betw een fo u r  
end e ig h t  d e g re e s  o e n t l -g r o d e ,  a ssesophlle re p re s e n te d  by  
B a c i l lu s  c o l l ,  w hich was grown a t  tw e n ty  d eg rees  c e n t l-g r e d o  
and a t  t h l r t y - a e v e n  d eg re es  cen t 1-g r e d e ,  and a t h e n w p h l le ,  
s t r a in  1 5 0 3  U n iv e r s i t y  o f  I l l i n o i s ,  is o la t e d  from  a nanura  
p i l e ,  wbdeh was grown e t  f i f t y - f i v e  d egrees c e n t 1-g ra d e *  
E x p e rim e n ts  war© run  u s in g  v a r io u s  f a t  f r e e  m edia t o
see on w h ic h  k in d  th e  v a r io u s  b a c te r ia  w ould  grow and g iv e
21
th e  cx)St lu x u r io u s  g ro w th . I t  was fo u n d  t h a t  t’s o h ln s k y ’ s 
medium was th e  b e s t ,
u 3C H iN 3irr*3  IE  D im :
D i s t i l l e d  w a te r  , . • • • • • • « , ,  1000  cc*
A s p s ra g in  , * , , « , , # * * # * # , # # ,  3 ,1  gms,
Ar.nonlum la c t a t e  ,  . , #  , . . . .  ,  1 0 ,0
H aC l 5 *0  gms,
I'gSO^  ............  0 ,2  gms,
C aC lg 0 .1  gma,
K9 HPO4   ....................  1 .0  gee .
G ly c e r in e  , • • . , • « • « • • « • • • * ,  4 0 .0  gms.
Agar 2 0 .0  grus.
F in a l  r e a c t io n  pH 7 ,3  
A f t e r  c u l t u r in g  the o rgan ism s on the  s y n th e t ic  media  
m e n tio n e d  above , on s la n t s  I n  16  o z .  o v a l b o t t l e s ,  th e  s u r ­
fa c e  g ro w th  was washed o f f  w ith  s a l in e .  The grow th o f  the
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B io so ph ile  and th a rs io p h lla  waa h a rv e s te d  a f t e r  4 8  hours and 
th e  p s y c h ro p h lle  in  5 d a y s * A f t e r  th o  o rgan ism s had te e n  
washed fro m  th e  s u r fa c e  o f  th e  s la n ts  th e y  w ere c e n tr i fu g e d  
a t  h ig h  speed f o r  t h i r t y  n ln u t e s .  The s u p e rn a ta n t f l u i d  was 
poured  o f f  and th o  o rgan ism s resuspended In  th e  e x t r a c t in g  
f l u i d  w h ich  c o n s is te d  o f  e q u a l p a r ts  o f  9S;» e t h y l  a lc o h o l  
and e t h e r .  The m ix tu re  was p u t  in  la r g e  g la s s  s to p p e re d  
h o t t i e a .  A l l  o p e r a t io n s  and e x p e rim e n ts  on th e  e x t r a c t s  
w ere conducted  under an atm osphere o f  carbon  d io x id e .  A f t e r  
th e  b o t t le  was f i l l e d  w ith  b a c t e r ia  and e x t r a c t in g  f l u i d  I t  
waa a llo w e d  to  rem a in  f o r  fo u r  weeks and  was f r e q u e n t ly  
shaken* ^  atm osphere o f  carbon d io x id e  was k e p t  o v e r  th e  
m ix tu r e  t o  keep down o x id a t io n *  A f t e r  fo u r  weeks th e  s u p e r­
n a ta n t  f l u i d  was d e c a n te d  and f i l t e r e d .  The re s id u e  was 
washed w ith  e t h e r  find th e s e  w ashings w ere added to the su p er­
n a ta n t  l i q u i d .  Tho re s id u e  was th o n  im irted im tely  t r a n s fe r r e d  
t o  c h lo ro fo rm  and a llo w e d  to  s ta n d  f o r  fo u r  wcolcs w ith  f r e ­
q u e n t s h a k in g s .
The a lo o h o l-e th e r  e x t r a c t  was t r e a te d  a c c o rd in g  to  t h i s  
p ro c e d u re . The e th e r  and a lc o h o l  w ere  d i s t i l l e d  o f f  under 
redu ced  p re s s u re *  Tho re s id u e  o f  l ip o id  m a te r ia l  which r e ­
m ained suspended in  d i l u t e  aqueous a lc o h o l was r e p e a te d ly  
shaken w i t h  e th e r  In  a s e p a ra to ry  fu n n e l u n t i l  tho l ip o id s  
w ere e x t r a c te d *  Then th e  e th e r  e x t r a c t  was d r ie  1 w ith  m -
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hydroua aodlm a a u l f s t « *  Thle* was f i l t e r e d ,  co n o o n trs to d
u n t i l  d ry  on  «  ntanzi h& th  und er a c u r re n t  o f carb o n  d io x id e ,
end th e n  d e h y d ra te d  in  a d e a a lo a to r  ooutm inlrg^ s u l f u r ic  a c id .
The c ru d e  a lc o h o l* *^ th e r  e x t r a c t  th u s  o b ta in e d  was welg^ôd
and th e  s& elting  p o in t  wsa d e te rm in e d . Io d in e  nu&ber wee
24
d e te rm in e d  b y  th e  lü e r o  le th o d  o f  Y aau ia#
A f t e r  th e  r e s id u e  had rem a in ed  i n  th e  c h lo ro fo rm  f o r  
fo u r  weeks th e  s u p e rn a ta n t f l u i d  was d e c e n t© 1 .  lo r©  e h lo r o -  
f o r »  was added end a llo w e d  to  s ta n d  f o r  one w ee k . These 
c h lo ro fo rm  e x t r a c t s  w ere th e n  com bined end th o  c h lo ro fo rm  
d i s t l l l o d  o f f  u n d er re d u o a l p re s s u re . T h is  c o n c e n tra te d  
c h lo ro fo rm  e x t r a c t  was e v a p o ra te d  to  d ry n e s s  cn a steam  
b a th  and d e s s lo & te d . The e x t r a c t  was w e lc h e d , a n !  th o  m e lt»  
In g  p o in t  end Io d in e  number th e n  d e te rm in e d . The b a c t e r ia l  
r e s id u e  was d e h y d ra te !  and w e ig h e d , th en  d lso*ird© d .
The a lc o h o l» e th t t r  a n l c ï i lo r o f o r a  e x tr a c ts -  were to k e n  up 
in  e th e r  and combi r e d .  To t h i s  was added n e a r ly  fo u r  volumes 
o f  a c e to n e . T h is  wes a llo w e d  to  rem ain  o v e r n l^ h t  In  the  r o »  
f r I t e r a t o r #  The a c e to n e  s o lu b le  and a c e to n e  In s o lu b le  f r a c »  
t lo n s  wore s e p a ra te d  by c o n t r l f u i ja t lo n  and r o u r ln -  o f f  th e  
s u p e rn a ta n t  f l u i d  (a c e to n e  s o lu b le ) .  To th e  ac e to n e  in s o lu b le  
was added afeotd. t h r e e  volum es o f ace to re  and th e  p ro c e s s  re »  
pee t e d .  The a c a t  me s o lu b le  f r a c t lo r t s  were o c rb tn e d  end c o n -  
o e n tr s te d  t o  a v e ry  s m a ll v c lu r s  o v e r n atoar: I n th .
Two 00 o f 5 0 '  sodium h y d ro x id e  was ad le d  \d  th e  neotono
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s o lu b l»  f r & o t lo n  end r@f lu x e d  f o r  one h o u r* Then two  o r  
t h r e e  oo o f  95^  a lc o h o l wa» added end re  f lu x e d  f o r  tw o  hou rs  
2s o re * T h is  © xperlirjont was done u n d er an etm osphero o f carbon  
d io x id e *  F iv e  volusr.ea o f  w a te r  were added to  th e  s a jK în lf le d  
m ix tu re  # T h is  was poured In t o  a a e p a ra to r jr  fu n n e l  and shaken  
t h r e e  t im e s  w ith  p e tro le u m  e th e r  * The e th e r  s o lu b le  m a te r ia l  
was c o l le c t e d  eg th e  n o n -e a p o n lf la b le  f r a c t io n *  The aqueous 
l a y e r  w as th e n  a c i d i f i e d  w ith  h y d ro c h lo r ic  a o ld ,  usln;^ l i t *  
mus p a p e r as the In d lo m to r *  The e o l d l f l e d  s o lu t io n  waa t h m  
e x t r a c te d  th r e e  t im e s  w ith  e th e r#  These e x t r a c ts  w ere u n ite d  
as the a e p o n lf la b lo  f r a c t i o n  o r  f a t t y  s o ld a *  The e x t r a c t io n s  
w ere done under an ats iosphoro  o f  csrfecaa d io x id e  to  p re v e n t  
o x id a t io n *
The n o n -s a p o n lf le b le  and e a p o n lf la b l©  f r a c t io n s  th u s  ob­
ta in e d  w ere  c o n c e n tra te d  o v e r  a steam  b a th  and d e h y d ra te d *  
They w ere th e n  w elghed and th e  ic e ltln c : p o in ts  s n i Io d in e  
n u jtb ers  d e te rm in e d *
The s c e to n e  In s o lu b le  f r a c t io n s  w ere taken  up I n  o th e r ,  
s a p o n if ie d  end e x t r a c te d  b y  th e  above m ethoda* The jn<eltli%  
p o in ts  and Io d in e  numbers w ere d e te rm in e d  f o r  tho n o n -s a p -  
o n l f l a b le  f r a c t io n s  c f  th e  acoton© In s o lu M o  l ip o id s  *
The e x p e r im e n ta l m ethnda o re  g iv e n  In  o u t l in e  fo rm  as
f o l lo w s 8 (S ee n e x t  p a j e # )
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L iv in g  C « l la  C u ltu r e
«il4*
a t  40,  200,  370  ̂ and 550 
o f f  e l m t s  w ith  s a lin e #
G# In  16 oz# b o t t le s *Grow c u l t u r e s  
Wash c u l t u r e s  
C e n tr ifu g e #
P la c e  c u l t u r e s  In  eq u a l p a r ts  o f  96;^ a lc o h o l end U .S .P #  e th e r#  
A l l  o p e ra t io n s  end e x p é r im e n ta  done u n d er an e t% osphere o f  COg# 
P u t m ix tu re  in  1 fjje llo n  g la s s  s to p p e re d  b o t t le s #
B o t t le s  f r e q u e n t ly  a g ita te d  f o r  4 weeks th e n  a llo w e d  to  s e t t l e *  
S u p e rn a ta n t l i q u i d  d ecan ted #
R esidue f i l t e r e d  on  Buchner fu n n e ls  and washed w ith  e th e r #
B esidue
Ism sd is t c l y  t r a n s f e r r e d  t o  1 g a l#  
g la s s  s to p p e re d  b o t t le s  c o n ta in ­
in g  c h lo ro fo rm .
F re q u e n tly  s t i r r e d  f o r  4  weeks# 
F i l t e r e d  on Buchner fu n n e ls  end 
washed w ith  c h lo ro fo rm *
R esidue e x t r a c te d  seocaid t im e  
w ith  c h lo ro fo rm  f o r  one week# 
In s o lu b le  re s id u e  f i l t e r e d  o f f ,  
washed v d th  c h lo ro fo rm  and d r ie d #
------------ r
C h lo ro fo rm  e x t r a c t  
S'ïcâicéntrated by
H esid ue  
d T s t i l l -  Ih'led end
A lc o h o l-e th e r  e x t r a c t
îSther d i s t i l l e d  o f f  i n  c u r­
r e n t  o f  CO^#
A lc o h o l d i s t i l l e d  o f f  under 
reduced  p res s u re #
R esidue o f  l i p o i d  m a te r ia l  
rem ains suspended i n  d i l u t e  
aqueous a lc o h o l*
T h is  m ix tu re  r e p e a te d ly  shak­
en w ith  e th e r  in  s e p a ra to ry  
fu n n e l u n t i l  l ip o id s  e r e  
e x t r a c t e d # j
Aqueous 
A lc o h o l rix-
a t io n #
E v a p o ra te d  on steam  
b a th #
D r ie d  in  d e s s ic a to r #  
A'elghed#
b e l t in g  p o in t  end  
io d in e  number de­
te rm in e d #
%'ei ghed
K th er s o lu t io n
o f  ' ITp o tc i s " ' _____
D r ie d  w it i l  a n -  t r a c t
hydrous sodium  D is c a r l
s u l fa te #
F i l t e r e d #
C o n c e n tra te d *
D r ie d  in  d e s s ic a to r#  
Weighed#
M e lt in g  p o in t  end  
io d in e  nuM )er de­
te rm in e d #
S a p o p lf io e t io n
1# Take up c h lo ro fo rm  end © lo o h o l-e th e r  e x t r a c t s  in  e th e r  end  
combine#
2# T ou r in  fo u r  v o la x e a  o f  a c e to n e  end a llo w  to  s ta n d  in  r e ­
f r i g e r a t o r  f o r  24 hours#
3 .  C e n tr ifu g e #
4 .  Four o f f  s u p e rn a ta n t  f l u i d  w hich c o n ta in s  ec e to n o  s o lu b le ,  
5# R e p e a t b y  ta k in g  up in  o th e r  th e  ace to n e  s o lu b le  end add
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fo u r  volum e8 o f  aeet:in ««  
6 * n « p « a t abovet p ro e e d u rd .
Aoatone In e o lu b lo  
l i p o id a  
Take up I n  e th e r#  
S a p o n ify  w i t h  Soo o f  
50Î# Naon f o r  one hour 
Add Soo o f  95^  a lc o h o l  
r e f l u x  fo r  two h o u rs *  
Add 5 volum es w a te r  and 
e x t r a c t  in  s e p a ra to r y  
fu n n e l w ith  p e tro le u m  
e th e r *
3  e x t r a c t io n s .
Acetone s o lu b le  l ip o id s  
CombIn © a o etone e x t r a c  i  s « 
K vap orste  ace to n e  and sap­
o n i f y  w ith  SCO o f  50>  î'aOîî 
f o r  one h o u r*
Add See o f  95# a lc o h o l r e ­
f l u x  f o r  S h o u rs *
Add 5 volum es w a te r  and e x ­
t r a c t  in  s e p a ra to ry  fu n n e l  
w ith  p e tro le u m  e t h e r .
3 e x t r a c t io n s *
T
W ater l a y e r  
X c T O T y  t i t h  
HCl and e x t r a c t  
3  tim e s  w i t h  
p e tro le u m  
e t h e r
E th e r  l a y e r  
( U n ia p o n lf i  a b le ) 
i îv a p o ra te  
D e a s ie a te  
iveigh
i e l t l n g  p t .  
Io d in e  num ber 
d e te rm in e d
W a te r l a y e r  
X c id t  j^y w itia  
H C l and ex­
t r a c t  3  tim e s  
w ith  p e t r o l ­
eum e th e r
le v e r
p s n r r -
K th er  
iü n sep o n l 
a b le )  
E v a p o ra te  
D e a a ic a te  
;veigh
b e l t in g  p t .  
Io d in e  num­
b e r  d e t e r ­
m ined*
W a te r i J y e r  
(D ia o a r a )
E th e r  l a y e r  
(S a p o n ii ' ia b le )  
o r
( F a t t y  e o ld s )  
E v a p o ra te  
D e a s ie a te  
#e i& h
l e i  t i n  :  p t .  
Io d in e  number 
d e te rm in e d *
W ater la y e r
(D ia c e rIf l a y e r  ftoleE th e r{ SaponTf 1 b  ) 
o r
( f a t t y  a c id s )  
E v ap o ra te  
D e a s ie a te  
W eigh
i :o l t in g  p t .  
Io d in e  num­
b e r  d e te r ­
m in ed .
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I I I .  BH3ULT3
The re s x ilt f i  o f  th e  e x p é rim e n ta  ru n  on th e  l lp o ld »  e x ­
t r a c t e d  frc»R th e  p e y c h ro p h lllc ^  r .e s o p h l l lc ,  end th e rx s o p h lllc  
b a c t e r ia  a r e  shown In  th e  fo l lo w in g  t a h la e *  T a b le  I I  shows 
th e  r e s u l t s  o f  th e  m e lt in g  p o in ts  and Io d in e  numbers o f  th e  
l i p o id s  e x t r a c te d  fro m  th e  p s y c h ro p h ll e .
TABLE IX
L e l t ln g  p o in ts  and Io d in e  numbers o f  v a r io u s  f r a c t io n s  
e x tr a c te d  f r o s  th o  p s y c h ro p h lIs  grown a t  40C*
T r a c t io n 'A e ig h t l e I t 1RS p o in t Io d in e  Ko.
A lc o h o l-e th e r 3 .6 0 7 9  gms.
C le a re d  a t  2 5 ^  
L e i  te d  a t  30® 6 4 .1 3
C h lo ro fo rm 3 7 9 .9  mgs.
c le a r e d  a t  38^  
P e lte d  a t  40® 4 0 .1 7
Acetone S o lu b le  
^ a t ty  A c id s 7 8 1 .4  K;gs. 10 -11® 8 3 .0 9
'^ o n -s a p o n if ia b le 3 6 9 *7  " ^ 8 . 30 -31 ® 4 7 .0 5
A c e tc s ie - ln s o lu b le  
T a tty  a c id s 9 2 .6  mgs.
C le a re d  a t  22® 
l e l t e d  a t  23® 83*.48
^ o n -s a p o n lf la b le 596 mgs. 27 -28® 6 8 ,2 7
l a o t e r i a l  r e s id u e 3 8 .2 9 6 4  gms 0
In  th e  above ta b le  i t  w i l l  b e  n o te d  t h a t  the © ic o h o l-  
e th o r  e x t r a c t  « w hich  was a d ark  brown waxy m a te r ia l  and te n ­
a c io u s  a t  roOTi tW i re  r a t u r e ,  c le a r e d  t o  a d a rk  brown mass a t
25® and m e lte d  a t  30® C . The Io d in e  nuBîber { 6 4 .1 3 )  was 
r a th e r  h ig h  due to  th e  com plex n a tu re  o f  th e  e x t r a c t .  The 
C hloroform  e x t r a c t io n  y ie ld e d  a s m a ll  amount o f a l i g h t  brown
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s t ic k y  l ip o id ,  whlcds o le e re d  t o  a s e m l- t r« n  spa r e n t  Ras» a t  380  
C# and m e lte d  e t  40® C» The Io d in e  num ter (4 0 # 1 7 ) was com­
p a r a t i v e ly  low  showing th a t  the l i p o i d  was p a r t l y  s a tu r a te d .  
The f a t t y  a c id s ,  is o la t e d  from  th e  ace to n e  s o lu b le  f r a c t i o n ,  
w ere d a r k  brown in  c o lo r ,  h a v in g  e sy ru p y  c o n s is te n c y  a t  
room te m p e ra tu r e .  The io d in e  number (8 3 * 0 9 )  In d ic a te s  a 
hl£^k d eg re e  o f  u n s a tu r a t io n  o f  th e  f a t t y  a c id s .  The n o n -  
s a p o n if ia b le  f r a c t io n  o f th e  a c e to n e  s o lu b le  was a cream c o l­
o red  l i p o i d  w h l ^  was s o f t  and s t ic k y  a t  room te m p e ra tu re  i t  
m e lte d  a t  3 0 -3 1 ®  C* The Io d in e  number was low  (4 7 ,0 5 )  in  
co m p a riso n  t o  t h a t  o f  th e  f a t t y  a c id s  shOA^ing t h a t  tho l l p o l d  
was more s a tu r a te d .  In  th e  a c e to n e  In s o lu b le  f r a c t io n  th e  
mass o f  f a t t y  a c id s  was a d a rk  b r o w  l i p o i d  w hich  was s e m l-  
s o l ld  a t  room te m p e ra tu re  end i t  c le a r e d  to  a d a rk  brown  
l i q u i d  a t  22® and m e lte d  e t  S3® C , The io d in e  number ( 5 3 ,4 3 )  
showed t h a t  th e  f a t t y  a d d s  w ere  u n s a tu ra te d , Tho n o n -s a p o n i­
f i a b l e  f r a c t io n  was a 11,3h t  cream  c o lo re d  f a t  w hich  was c r y s t ­
a l l i n e  a t  room te m p e ra tu r e . I t  m e lte d  a t  £7 -28®  C, and the  
io d in e  n u d c e r ( 0 0 ,2 7 )  was r a t h e r  h ig h  ehovdng t h a t  th e  f a t  was 
u n s a tu r a te d *
The r e s u l t s  o f  th e  m c s o p h ilc . B a c i l lu s  c o l l ,  grown a t
20® C , a r e  shown in  T a b le  I I I ,
The e lo o h o l- e t h e r  e x t r a c t  o f  B , c o l l  grown a t  20® C , had  
a  m e lt in g  p o in t  o f  34 -35 ®  C . The Io d in e  nurrher (2 3 ,1 6 )  was
a
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
" 1 8 -
TABLS I I I
1:01 t in s  p o in ta  end Io d in e  number a o f  th e  v a r io u s  f r a c t io n s  
e x t r a c te d  from  th e  m e a o p h lle , B# c o l l ,  grown a t  20®C#
F ra c tio n '.Telght P e lt in g  P o in t Iod ine  No.
A lc o h o l-o th e r 829*3 mgs* 3 4 -3 5 ° 23.16
Chloroform 1 69 .7  mgs. 2 2 -2 2 *5 ° 41*84
Acetone s o lu b le  
F a tty  A d d s 884*3 rgs* . ...... ..1 7 -1 0 0 .... 124 .94
lo n -s a n o n lfi ab le 1 55 .5  r r a  *
c ia s re d  a t  4^® 
lîe lte d  e t  48° 4 5 .0 7
A o etone-inao lub le  
F a tty  Acids 7 7 .7  mgs. 2 2 -2 2 .5 ° 63 .58
'Con-saocnif ta b le 43*3  mgs* 3 3 -5 4 ° 29 .45
b a c te r ia l residue 85*537 rjKta*
lo w  show ing t h a t  th e  l i p o i d s  had a  h ig h  d e g re e  c f  s a tu r a t io n *  
The c h lo r o fo rm  e x t r a c t io n  produced an amber c o lo re d  f a t  w hich  
waa a e m i-B o lld  and s e m i- t ra n s p a re n t  a t  room te m p e ra tu re *  The 
m o lt in g  p o in t  was 2 2 -2 2 * 5 °  C , and th e  io d in e  nuitber (4 1 *2 4 )  
waa h ig h  in  oom periaon to  t h a t  o f  th e  a lc o h o l-e th c r  e x t r a c t *  
T h is  showed t h a t  th e  l ip o id s  o f  th e  c h lo ro fo rm  e x t r a c t  w ere  
more u n s a tu re te d  th e n  th o s e  o f  th e  a lc o h o l -e th e r  e x t r a c t *
The e o e to n e -a o lu b le  f r a c t io n  y ie ld e d  upon s a p o n if ic a t io n  
f a t t y  a c id s  t h a t  had a v e r y  h ig h  io d in e  nurfber (1 2 4 *9 4 )  and 
a lo w  m e lt in g  p o in t  ( 1 7 - 1 8 °  C *]«  The h ig h  Io d in e  number in d i ­
ce te s  a h ig h  d e g re e  o f uns a tu r a t io n  c o n s e q u e n tly  o low  m e lt ­
in g  p o in t *  I t  was a brown c o lo re d  l l p o l d  w h ich  waa a l i q u i d  
a t  room te m p e ra tu re *  The n o n -s a p o n if ie b le  f r a c t io n  on the  
o th e r  hand had a h ig h  m e lt in g  p o in t  ( 4 7 -4 6 °  C *) and a lo w
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Io d in e  nuraber (4 5 * 0 7 )  ahowlns tfe a t t h e  l l p o ld  i s  p a r t i a l l y  
s a tu r a te d *  I t  waa a l l j î h t  bro%n s o l id  a t  room t e i ^ e r e t u r e .
The f a t t y  a c id s  o f  th e  a c e to n e  Inewsluhle f r a c t io n  were 
am ber c o lo re d  and s o l id  a t  room te i #  a r a t u r e .  They m e lte d  a t  
2 2 -2 2 *5 *^ 0 . and had an io d in e  number (0 2 * 5 8 )  which in d ic a te d  
th e y  w ere  u n s a tu re te d  t o  some e x t e n t *  The n o n -a e p o n if la b le  
f r a c t io n  showed a v e ry  low io d in e  number (2 9 * 4 5 )  w ith  a com- 
p a r a t lv s ly  h ig h  m e lt in g  p o in t  (3 3 -3 4 ®  0 . )  which shows t h a t  
th e  l l p o l d  was p a r t i a l l y  s a tu r a te d *  I t  wes a ls o  an am ber 
c o lo re d  l l p o l d  w h ich  was s o l id  a t  room tem pe r a t u r e *
The r e s u l t s  o f  th e  m e s o p h lle , V.» c o l l ,  grown a t  57®C* a re  
shown I n  T a b le  IV *  The m eso p h llo  was grovaa a t  20°C * and a t  
37®C* 80 as to  a f f o r d  a ch e ek  on w h e th e r o r  n o t th e  te m p e ra tu re  
had an e f f e c t  on th e  ty p e  o f  f a t s  produced  b y  th e  b a c te r ia *
TABLE I V
The m e lt in g  p o in ts  and Io d in e  numbers o f  th e  l ip o id s  e x t r a c t ­
ed from  th e  m e s o p h ila , B* c o l l ,  grown a t  37 °C *
f r a c t io n v e lR h t I 'e l t in ? :  p o in t Io d in e  Ko.
A lc o h o l-e th e r 2 *3 0 9  rema* 3 7 -3 7 .5 ® 2 3 .5 0
C h lo ro fo rm 4 1 4 *7
c le a r e d  a t  
f e l t e d  a t  4 3 .5 ® 4 4 .3 3
acetone s o lu b le  
^ a t ty  A d d s h o t  te s te d K o t te s te d N ot te s te d
V o n -s a p o n if ia b le 754 Kga*
c le a r e d  a t  
f e l t e d  « t  32 -33® 5 8 .3 6
Ace ton  e - l r .  s o lu b le  
P a tty  A d d s 74 m,ga*
C le a re d  a t  14® C. 
l e i  te d  a t  20® 7 9 .0 3
: io n -a a p o n lf ia b le 1 3 8 .3  m^a *
C le a re d  a t  EOo 
f e l t e d  a t  23 -24® 5 8 .7 6
l a c t e r l a l  r e s id u e 4 4 *4 2 4 0  fnns.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
—so­
i t  «111 b *  n o te d  In  th e  p re o e d ln g  t a b le  t h a t  th e  a lc o h o l -  
e t h e r  e x t r a c t  hed a m e lt in g  p o in t  {2 7 -3 7 ,5 ® )  o f  e x a c t ly  the  
eame es t h a t  o f  th e  te m p e ra tu re  a t  w h ich  I t  waa gro%n# The 
Io d in e  num ber ( 2 3 ,5 0 )  waa lo w , h ow ever, w h ich  i s  to  be e x p e c t­
ed  on e a c h  a com plex m ix tu re  as  l a  p re s e n t in  tlie  a lo o h o l-  
e th o r  e x t r a c t .  I t  wse a l i g h t  brown l l p o l d  w h ich  was h ard  a t  
room te m p e r a tu r e ,  îTae c h lo ro fo rm  e x t r a c t  wsa a l i g h t  brown 
l l p o l d  w h ich  c le a r e d  t o  a t ra n s p a re n t  mass a t  39® v, and m o lted  
a t  4 3 ,5 ® 0 #  Tha Io d in e  number (4 4 * 3 3 )  was c o n s id e ra b ly  h lg h s r  
than  t h a t  o f  th e  o lc o h o l-c t t io r  e x t r a c t  showing th a t  i t  was 
composed o f  s h o r te r  c h a in  f a t t y  e c ld s  th a n  th e  a lc o h o l -a th e r  
e x t r a c t .
Due to  an a c c id e n t  in  th e  la b o r a to r y  th e  f l a s k  t h a t  con­
ta in e d  th e  f a t t y  a c id s  ie o la t o d  from  th e  a c e to n e -s o lu b le  
f r a c t i o n ,  was b ro k e n  and th e  f a t t y  a c id s  l o s t .  The n on -sap o n l*  
f i a b l e  f r a c t i o n ,  how ever, was saved and tho m e lt in g  p o in t  was 
fo un d  t o  b e  3S -33® C . Tho io d in e  number (5 2 ,3 3 )  was h ig h  in ­
d ic a t in g  a h l f l i  deg ree  o f u n s a tu r a t io n .  I t  was an amber c o lo r ­
ed l l p o l d  which was s o f t  a t  room te m p e ra tu r e ,
Tha a  ce to n e - In s o lu b le  f r a c t io n  y ie ld e d  upon s a r> o n if lo a -  
t l o n  f a t t y  a c id s  w hich  were l i g h t  y e llo w  In  c o lo r  end s o f t  a t  
room te m p e r a tu r e .  They changed to  a t re n s p a ra n t  mass a t  14®C, 
a n i m e lte d  a t  2 0 -2 0 ,5® C , Tha io d in e  nusefcer (7 9 ,0 3 )  was c o r ­
re s p o n d in g ly  h ig h  showing th e  u n s a tu ra te d  n'^iture o f  th o  f a t t y  
a c id s .  The n o n -s a p o n if i a b le  f r a c t i o n  had a r a t h e r  h ig h  io d in e
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num ber ( 5 8 .9 8 )  and a low  m e lt in g  p o in t  23-S4® C . w hich showed 
t h a t  th e  l lp o ld a  p re s e n t  w ere  u n s s tu re te d  t o  sore  e x t a n t .  I t  
was a l i g h t  y e llo w  tro n s p a ro n t  r a t h e r  s o f t  f a t  a t  room tem per­
a t u r e .
T a b le  V# g iv e s  th e  r e s u l t s  o f  th e  th e rm o p h lle  w hich was 
grown a t  55®C.
TABIJ3 V ,
The m e lt in g  p o in t s  and io d in e  numbors o f  the  varlosis  l lp o ld a  
e x t r a c te d  from  th e  th e rm c p h ile  > s t r a in  1 5 0 3 , grown e t  55®C.
f r a c t io n h e ig h t k c l t ln g  p o in t Io d in e  n o .
A lc o h o l e t h e r 4 3 9 .2  mgs. 67 -68® 3 6 .7 6
lïh lo ro fo iT s 3 5 1 .3  c ^ s . 5 6 -5 7 0 8 5 .5 3
Acetone s o lu b le  
?*atty  A d d a 87 r  r-s *
C le a re d  a t  30® 
î e l t e d  e t  31® 3 8 .8 8
o n -s a p o n if ia b le 85 cxgs. 3 3 -3 3 ,5 ® 3 1 .5 7
A c e to n e - in s o lu b le  
P e t ty  A c id s 7 1 .6  m-^s. 3 8 .5 -3 3 ® 4 6 .4 4
Mon- s a n o n if1a b le 4 9 ,5  R i s . 49® 8 0 .9 8
3 a c t e r la l  re s id u e 1 9 .6 8 7 7  Rms,
The a lc o h o l -e th e r  e x t r a c t  o f  th e  th e irv o p h ile  had  a v e ry  
h ig h  m e l t in g  p o in t  ( 6 7 - 6 8 ° C . ) ,  end a r a t h e r  lo w  io d in e  num ber 
( 3 6 .7 6 )  w hich  In d ic a te s  t l i a t  th e  f a t  vms h ig h ly  S K t u r a t e l .  I t  
was a  d a rk  brown c o lo re d  s o l id  a t  room te m p e ra tu re . The c h lo ro -  
fo rm  e x t r a c t io n  y ie ld e d  a l i p o id  w h ic h  has a m e lt ln  t p o in t  o f  
5 6 -5 7 ® C . w h ich  was r e l a t i v e l y  c lo s e  to  th a t  o f  th e  optimum tem­
p e r a tu r e  f o r  th e  o rgan ism  w hich  i s  5 5 °G . The lodlrsa number 
( 2 5 .5 3 )  was a g a in  lo w  showing th e  h ig h  deg ree  o f s a tu r a t io n
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o t  th e  l i p o i d .  I t  w as an  aznher c o lo r e d  f a t  w h ich  waa s t ic k y  
a t  roott. te m p e r a tu r e .
The a c e to n e  s o lu b le  f r a c t i o n  y ie ld e d  f a t t y  a c id s  t h a t  
c h a n g e d  t o  an ember c o lo r e d  mass a t  30®G. and m e lte d  a t  S l^C#
I t  had a c o m p a r a t iv e ly  lo w  io d in e  number (3 8 * 0 8 )  w h ich  w ou ld  
i n d ic a t e  e  s h o r t  c h a in  f a t t y  a c i d .  The n o n -s a p o n if ia b le  f r a c ­
t i o n  had a  m e l t in g  p o in t  o f  3 3 -3 3 *5 ® C . and a lo w  io d in e  number 
( 3 1 * 5 7 )  w h ic h  shows t i i a t  I t  1» ocmvposed o f  l lp o ld a  w h ich  are  
s a t u r a t e d  t o  some e x t e n t .  They w ere am ber c o lo re d  end s t ic k y  
a t  rocæa t e m p e r a t u r e .
The mass o f  f a t t y  a c id s  i s o la t e d  from  th e  a c e to n e  in s o lu b le  
f r a c t i o n  was an  am ber c o lo r e d  l i p o i d  w h ic h  was s o l i d  a t  room  
t e m p e r a tu r e .  T h is  m ass m e lte d  a t  3 3 .5 -3 9 ® C . and  had  a c o r r e ­
s p o n d in g ly  lo w  io d in e  num ber ( 20 .© 8 ) w h ich  showed t h a t  I t  was 
h ig h ly  sa  W r o t e  d i n  n a t u r e .  The  l i p o i d s  wers amber In  c o l o r  
and  s o l id  a t  room te m p e r a tu r e *
T a b le  V I  i s  g iv e n  to  show the  co m p ariso n  o f  t w  m e lt in g  
p o in t s  a n d  io d in e  num bers o f  th e  v a r io u s  f r a c t i o n s  o f  th e  
l i p o i d s  e x t r a c t e d  fro m  tbm p s y c h r o p h l l lc .  m e & o p h lllo  and 
t h e r m o p h i l ic  b a c t e r i a .
I t  can be seen  fro m  T a b le  V I  t h a t  th e  f a t s  s y n th e s iz e d  
b y  t h e  p s y o h r o p h lle  w ould  be l i q u i d  a t  th e  optim um  te m p e ra ­
t u r e  o f  a p s y o h r o p h lle  v h lc h  Is  b e tw een  5 and lO '^C . I n  th e  
e a s e  o f  th e  f a t t y  e o ld s  o f  th e  ace  to n  n s o lu b le  f r a c t i o n  t îie
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The r e s u l t s  o f  th e  m m ltln?  p o in ts  nnd Io d in e  nunàsers o f  th e  
l lp o ld a  o x tre o te . l  frorc th e  p s y c h r o p h i l lo ,  r e s o p h i l lo ,  and
th e r v o p h l l lo  b a o t e r la .
i 'r a c t lo n P s y o h ro p h lle le s o D h lle Thermo-r h l i©) .  c o l l  20^ i i .  c o l l  37^
Jbmpe r à t a r  o' 
o f  «2:ro% th 4 °C . s o ° c . 3 7 °C . 5 5 °C .
L e i t i n g p o in t  
o f  A le - e t h e r  © r .
Üle e r e d  a t  
' G lte d  a t  3 0 °
t ’
3 4 -3 5 ° 3 7 -3 7 .5 ° 6 7 -6 8 °
Io d in e  K o . o f  
A le - e t h e r  e x * 8 4 .1 3 2 3 .1 6 2 3 .5 0 3 6 .7 6
s e l t lD g  P t .  o f  
C h lo ro fo rm e z , 3 0 -4 0 ° 2 2 -2 2 .5 °
C le a re d  3 9 °  
)e lt *d  4 3 ,5 ° 5 6 -5 7 °
io d in e  ho# o f  
C h lo ro fo rm  e x . 4 0 .1 7 4 1 .2 4 4 4 .3 3 2 5 .5 3
Acetone S o lu b le  
1 e l t l n g  p o in t  o f  
f a t t y  A d d a
lO - l l * ^ 1 7 -1 8 ° K otta s te d 3 0 -3 1 °
Io d in e  N o . o f  
F a t ty  A c id s . 0 3 .0 9 1 2 4 .9 4
îJot
te s te d 3 8 .8 8
© I t in g  p t .  o f  
*o n -s « p o n lf i a b le 30 -31®
C le a re d  4^' 
K e lte d  4 8 °
d ie  «'red
Î © Ite d  32-œP 33-33 .3°
Io d in e  K o . o f  
: io n -s a n o n lf  la b le 4 7 .0 5 4 5 .0 7 5 2 .5 8 3 1 .5 7
Acetone in s o lu b le  
' o l t l n g  p o in t  o f  
T a t ty  A cids
C le a re d  SS° 
T d t o d  3 0 ° 2 2 - 2 2 . 5 °
C le a re d  14° 
r e I t e d  2 0 ° 38 .5 -39°
Io d in e  nujsiber o f  
P a tty  A cids 5 3 .4 8 6 2 .5 8 7 9 .0 3 4 6 .4 4
: s i t i n g  p o in t  o f  
lo n -S M D o n lfl ab le 2 7 -2 8 ° 3 3 -3 4 °
C le a re d  80° 
b e lte d  23-24P 4 9 °
Io d in e  N o . o f  
o n -s f ip o n lf l  a b le 68.  £7 2 9 .4 5 5 8 .7 6 2 0 .9 6
a e lt ln p ;  p o in t  \m&  1 0 -1 1  0 .  end th e  lo d ln ©  nuiabor 0 3 .0 9 *  Tho 
io d in e  nutabers o f  th e  o th e r  f r a c t io n s  are r c la t lT O ly  h igh  a l ­
so sh o e in g  t h a t  th o  f a t s  produced or© h ig h ly  uns a tu r a te d #
The in o s o p h lle , re p re s e n te d  by B , o o l i ,  shews sert© v e ry  
s t r i k i n g  r é s u l t a .  C a o l l lu s  c o l l  waa grown a t  2 0 ° and a t  3 7 °  C,
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t o  see  w hat e f f e c t  th e  teoiper a tu r e  uny have on tho typ e  o f 
f a t  p roduced  t y th e  b a c te r ia *  I t  w i l l  be n o ted  in  th e  case  
o f  th e  a lc o h o l - e th e r  e x t r a c t s ,  o f  th e  h* c o l l  grown a t  20® C* 
p roduced  f a t s  t h a t  s ;e lte 4  a t  34-35®C# w h i le  th e  B* c o l l  grown 
a t  37® C* produced f a t s  t l% t  m e lte d  a t  37 -3 7 *5 ® C * The Io d in e  
num bers were 2 3 .1 $  end 2 3 .5 0  a t  20® and 37® C . r o a p e c t lv c ly .  
T h is  s i m i l a r i t y  In  Io d in e  numbers 1 d lc a t e s  t b  t  the fefcs  
have a p p ro x im a te ly  the satno degree o f s a tu r a t io n  but tho m e lt ­
in g  p o in ts  show t h a t  th e re  I s  a d i f f e r e n c e  in  the  number o f  
c a r to n  atoms p re s e n t  In  th e  m o le c u le s  o f f n t *  iv f a t  h av in g  
s h o r t  c h a in  f a t t y  a c i i s  has a lo w e r m a lt in g  p o in t  th a n  th e  
f a t a  h av in g  lo n g e r  c h a in  f a t t y  a c id s  when th e  Io d in e  nuïnbers 
a re  a p p ro x im a te ly  th e  same as th e  m e lt in g  p o in t *  In  the  
c h lo ro fo rm  e x t r a c t s  e w id e r  v a r i a t io n  I s  shewn In  th e  m e lt in g  
p o in ts  2 2 -2 2 .5 ®  C . f o r  the  B . c o l l  a t  20® C» end 4 3 .5 ®  f o r  
th e  B . c o l l  e t  37® C . ,  b u t h ere  ag a in  th e  Io d in e  numbers are  
th e  same, 4 1 .2 4  and 4 4 .3 3  r e s p e c t iv e ly .  T h is  i s  s g a ln  due to  
th e  nursber o f  csrbcn  e to n a  p re s e n t In  th e  m olecule®  o f  f a t *
The a c e to n e  s o lu b le  f a t t y  e o ld s  o f  th e  o o l i  grown a t  
20® C , a r c  h ig h ly  un s a tu ra  Led as in d ic a te d  by th e  Io d in e  num­
b e r  w hich was 1 2 4 * 9 4 . The m e lt in g  p o in t  i s  q u ite  lo w  a® i t  
was 17 -18 ®  C . In  th e  case o f  th o  f a t t y  a c id s  is o la t e d  fro m  
th e  a o e to n o - in a o lu b lo  f r a c t io n  i t  I s  J u s t th e  opr-os lto  to  what
one w ould  e x p e c t ,  as th e  m e lt in g  p o in t  o f  tho f a t t y  a c id s  o f  
th e  B . c o l l ,  grown a t  20® C* was 2 2 -2 2 *5 ®  C* w h i le  those o f
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t l »  B# c o l i  grown e t  5 7 °  wa» £0® G# Th@ l o i i n e  nujaber fo r  
th o  B» e o l l  a t  £ 0 °  was 6 2 *5 8  w h ile  th e t  o f  the l î .  c o l l  grown  
a t  37® C* was 7 9 *0 3 *  T h is  In d ie s  to e  th a t  th e  f a t t y  a c id s  o f th e  
B* c o l l  grown a t  3 7 °  C* is  o f  a more u n s a tu ra te d  n a tu re  than  
th o s e  o f  th e  B* c o l l  grown a t  £ 0 °  0 *  Tho n o n -a e p o n if la b le  
f r a c t io n  o f  th e  e o e to n e - in s o lu b le  f r a c t io n  o f  c o l l  grown a t  
20® g ave  a E je lt ln g  p o in t  o f  33 -34®  C* w h ile  t h a t  o f  th e  B* c o l l  
a t  37® C« was £3 -24 ®  C* There was a la r g o  v a r ia t io n  In  io d in e  
numbers which were 2 9 *4 5  and 5 8 *7 6  a t  SO® and 37® C* r e s p e c t iv e ­
l y *  I t  would seem t h e t  th e  f a t s  th e t  w ere S3 n th e s lz e d  by the  
D* c o l i  a t  £0® C* had le s s  carbon atoms p re s e n t In  t h e i r  m ole­
c u le s  th an  th o s e  o f  th e  B* c o l l  a t  37® C*
In  th e  r e s u l t s  o f th e  e x p e rim e n ts  on th e  thermo p h i le  th e  
m e lt in g  p o in t  o f  th e  a lc o h o l - e th e r  e x t r a c t  was 67-06®  C* w h i le  
th e  io d in e  number (3 3 * 7 6 )  was lo w  enough to  show th e  d o g re e  o f 
s a tu r a t io n  o f  th e  com plex m ix tu re  o f  f a t s *  Tlie c h lo ro fo rm  e x ­
t r a c t  had an io d in e  number o f  £ 5 *5 3  end a m o ltln :;  p o in t  o f  
5 6 -5 7 °  C* The Io d in e  number In d ic a te s  the d e g re e  o f s a tu r a t io n  
o f  th e  f e t  w h ic h  was h ig h *  In  th e  case o f  th e  n o n - ’̂ a p o n l f la t le  
f r a c t i o n  o f  th e  a c e to n e -s o lu b le  e x t r a c t  th e  m e lt in g  p o in t  was 
3 3 -3 3 *5 ®  C* end th e  io d in e  number was 3 1 * 5 7 .  T h is  sîiows t h a t  
th e re  w e re  some lo n g  c h a in  f a t t y  a c id s  p r e s e n t*  The Io d in e  
num ber o f  th e  n o n -s a p o n if ia b le  f r a c t io n  o f  th e  a c e to n e - in s o lu b le  
was 2 0 *9 3  show ing t h a t  th e  f a t  was h ig h ly  s a tu r a te d *
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
- 2  6»
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A 8 t%idy o f th e  ru e lt ln ^  p o in te  and io d in e  numbere o f  th e  
l l p o l d a  e x tr a o te d  from  th e  ▼ arioua b a c te r ia  used in  the  e x p e r»  
ia a n t e  o f  t h i s  p rob lem  r e v e a le d  t ïm t  th e  te m p e ra tu re  a t  'which 
th e  o rg an is m s  grew  l a  an im p o r ta n t  f a c t o r  in the  s y n th e s is  o f  
f e t a  b y  th e  o rg a n is m s * The reason  f o r  t h is  c o n c lu s io n  I s  thm t 
a lth o u g h  th e  aanm ty p e  o f  m edia was used f o r  a l l  th e  v a r io u s  
b a c t e r ia *  n e v e r th e le s s ,  th e y  c o n tin u e d  to  grow and s y n th e s iz e  
f a t a  t h a t  wore l i q u i d  e t  t h e i r  optimum grow th  te m p e ra tu re s *
B* o o l i ,  was grown e t  20® C , end a t  37® C* and i t  co n tin u e d  to  
p ro du ce  f a t s  t h a t  were l iq u id  a t  th e  te m p e ra tu re s  a t  which  
t h is  o rgan ism  was grow n. I n  th e  case o f  Ï Ï ,  c o l l  a t  2 0 °  C . tho 
f a t a  as  a w ho le  had m e lt in g  p o in ts  t h a t  w ere lo w  enough to  
j u s t i f y  t h i s  c o n c lu s io n *  Tho io d in e  numbers showed th a t  the  
f a t a  w ere o f an uasa tu rn  to d  ty p e #  On th e  o th o r  hand b* c o l l
grown B t 3 7 °  C» th e  m e lt in g  p o in ts  o f  th e  f a t s  olio wed t h a t  th ey
w ere  l i q u i d  a t  3 7 °  C* The io d in e  num bers in d ic a te d  t h e t  a more 
s a tu r a te d  ty :  e o f  f a t  was p re s e n t*  The p s y o h ro p h lle  was grown 
a t  4 °  C . and th e  r e s u l t s  in d ic e  te d  by th e  Io d in e  num bers o f
tb s  f a t s  p r e s e n t  t h e t  th e y  w ere o f  such a d eg re e  o f un s a tu r a t io n
t h a t  th e y  were l i q u i d  e t  t h a t  te m p e ra tu re .  The m e lt in g  p o in ts  
a ls o  in d ic a te d  t h a t  th ey  w ere  o f  a s h o r t  c h a in  ty r e  w h ic h  w ou ld  
a ls o  t e a r  o u t th e  f a c t  t h e t  th e y  w ore l i q u i d  a t  4°  Xh© 
th e rm o p h ll©  on th e  o th e r  hand was grown a t  5 5 °  C# and th e  m elt-*
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i a s  p o in ta  showed th a t  th e y  wore o f  a lo n g e r  ch a in  ty p e  and  
t h e r e f o r e  w ou ld  have a h ig h e r  K o lt in g  p o in t *  The io d in e  num­
b e rs  in d ic a te d  t h a t  th e y  were o f  a laore s a tu ra te d  ty p e *  A l l  
o f  t h i s  e v id e n c e  te n d s  to  ©how t h e t  th e  te m p e ra tu re  doo a have
an e f f e c t  on th e  ty p e  o f  f a t  p ro du ced .
19
P lg u le v s k l  co n cluded  fro m  h is  r e s u l t s  that t h e  com posl- 
t i a a  o f  f a t s  s y n th e s iz e d  by th e  o rgentsm a he used depended up­
on c l im a t ic  o c n d lt lo n s  and p o s s ib ly  n u t r i t i o n .  I f  th e  te rm  
c l im a t ic  c o n d it io n s  is  taken  t o  mean te m p e ra tu re  then th e  r e ­
s u l t s  o f  t h is  p ro b lem  ero  in  accordance w ith  h is  c o n o lu a lo n s *
Duo to  th e  f a c t  t h a t  th e  me soph! l e .  II, o o l i ,  was groim a t  two 
te m p e ra tu re s  end i t  p roduced a d i f f e r e n t  ty p e  o f  f s t  a t  each  
te m p e ra tu re  shows t h a t  th e  t y p j  o f  f a t  s y n th e s iz e d  by th e  o r ­
ganism  i s  t o  a g r e e t  e x te n t  due to  th e  te m p e ra tu re ,
16
Com paring th o  r e s u l t s  o f  th e  e x p e r im e n ts  ru n  b y  b e t  son 
w it h  th e  r e s u l t s  th e  e x p o r im e n ta  o f  t h is  p ro b lem  i t  w i l l
be n o te d  In  th e  case o f  th e  m o s o p h lle , t h a t  ha o b ta in e d  s i m i l a r
r e s u l t s  t o  th o s e  o f  t h i s  p ro b le m * Ho used a i; ;O d lf ic a t io n  o f  
13
K o s e r’ s medium f o r  B* c o l l ,  grown a t  th e  two te ii^p era tu rea
and found t h a t  th e  ty p e  o f  f a t s  s y n th e s iz e d  was d i f f e r e n t *  The
m e s o p h ile  o f  t h is  p ro b le m  was th e  some crganlsm  and i t  was
grown on U sho lnsky ©21 a t  th e  two te m p e ra tu re s *  H ow ever,
th e  r e s u l t s  showed the ©<me d i f f e r e n c e s  in  th e  f a t a  p ro d u ce d *
I n  th e  case o f th e  p s y o h ro p h lle  lo ts o n  used th e  sm-e media to
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grow  tHo orgQ niam  on aa was used In  t h is  r ro b le ic *  There i s  
a s l i g h t  d l f f a r e n o e  In  th e  r é s u l t a  c f  th e  two s e ts  o f  e x p o r -
1 osent a b u t t h is  zmy be duo to  th e  f a c t  t h a t  d i f f e r e n t  organ ism s
from
w ere used b y  h im /th a t  o f  t h la  problem # Tho thermo phi la  t h a t
la ts o n  used was a d i f f e r e n t  s p e c ie s  and i t  was grown on 
9
H ansen*»  medium, w h i le  th e  on® used in  t h is  profcleri was grown
21
on U s o h in s k y ’ s medium# Again th e re  l a  a s l i g h t  d i f f e r e n c e  In
th e  r e s u l t s  b u t  t h i s  msy bo due to  th e  f a c t  t h a t  two d i f f e r e n t
ty p e s  o f m ed ia  w ere used and two s p e c ie s  o f  orgenlsins# I t  I s
a  known f o o t  t h a t  o rg a n is a s  w ith in  a s p e c ie s  o r genus v e ry  in
12
t h e i r  m etab o lism # I  vs now cam® to  t h a t  o a n o lu a lo o  w it h  h is
e x p e rim e n ts  on p la n ts  o f  th e  d i f f e r e n t  s p e c ie s  o f  the same 
genus# Ac cor d ir  g to  I  va now *s conol^-s ions i t  would be p o s s ib le  
to  e x p la in  th e  v a r i a t l m  i n  th e  lo d lim  number® end i:ie îltin g  
p o in ts  o f  th e  p s y c h ro p h ilo  and th e n a o p h lle  o f th e  two p ro b lem s  
by th e  f e e t  t h a t  th e  o rgan ism s d id  v a r y  in  t h e i r  m e tab o ilam  
and s y n th e s iz e d  f e t a  th e t  w ere b e s t  s u ite d  fo r  t h e i r  e n v ir o n *  
ment#
8
A gain  H orapil co n c lud ed  t h a t  the  te m p e ra tu re  r a y  e f f e c t  
th e  p h y s io lo g ic a l  fu n o t ic n s  o f  c a ta b o lis m  ttnd m e te b o lio r  o f  
such u n i c e l lu la r  o rgan ism s as b a c te r ia #  I t  would seem t h a t  
th o  r e s u l t s  o f  t h is  p ro b lem  w ou ld  te n d  t o  be in  accordance  
w ith  t h is  th e o r y  o f H a m p il*»  in  so f a r  as  the f a t  m e ta b o lls m  
i s  co n ce rn ed , as th e  te m p e ra tu re  a t  wM  oh tho  o r  :an l sms grew  
caused th e  p ro d u c tio n  o f  t h a t  ty p e  of f a t  w h ich  %as b e s t  s u ite d
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f o r  th e  o rg an ism  t o  s u rv iv e  I t s  e n v lro m m n t.
F i n a l l y  th o  r e s u l t s  o f  th l  s %'roblmn show t h ' i t  th e  te n p e r -
s tu r e  a t  w h îeh  th e  or^:anlsmm grow o p t im a lly  Is  an Im p o r ta n t  
f a c t o r  In  In f lu o n c ln g  the ty p e  o f f a t  s y n th e s lzo d  by th e  bac­
t e r ia »
V SU ri'/lR Y  fe?ro C0r?CLU3ICN3
1» The m a lt in g  p o in ts  and lo d ln ®  numbers o f  the l lp o ld a  ex­
t r a c t e d  fro m  th e  p a y o h r o p h l l lc ,  m e a o p h ll lc ,  and tA e rm o p h lllc  
b a c t e r ia  have boon s tu d ie d *
2 * The te m p e ra tu re  does Imva an e f f e c t  cn th e  ty p e  o f  f a t  
s y n th e s iz e d  by th e  b a c te r ia »
3 * T h ere  I s  a d i r e c t  r e la t io n s h ip  b etw een  th e  re  I t  In g  p o in t  
o f  th e  f a t s  and t:iQ o p t im a l te m p e ra tu re  a t  Ahich  th e  o r^n n les is  
grow * In  o th e r  v/ords the  f a t s  p roduced  by th o  p s y c h ro p h llo s  g ro m  
a t  4® C . a re  o f  a lo w  onouc'h m e lt in g  p o in t  to  be l i q u i d  a t  th e  
o p tim a l g ro w th  to a ip e ro tu ro • Tho aamo Is  t r u e  f o r  th e  m s o p h l lo
w hich was grown a t  20*  ̂ and 37® C» and a t  each  te m p e ra tu re  th o
m e lt in g  p o in ts  o f  th e  f a t s  w ere s u f f i c i e n t l y  c lo n e  to  th e  op­
t im a l  te m p e ra tu re  f o r  th e  f a t a  t o  be l i q u i d .  Apv'n th e  t h e r r o -  
p h i l e  grown a t  55® C» had f e t e  v ht.s© am I t  In  g p o in ts  showed a
d i r e c t  r e la t io n s h ip  to  th e  o p t im a l g ro w th  te m p e ra tu re  »
4# The io d in e  numbers v e ry  In v e r s e ly  w ith  th e  te m p é ra tu re  a t  
w hich  tho o rg an is m s grow * The io d in e  numbers o f  t W  p syo h ro ­
p h l le  b a c te r ia  showed t h e t  a s u f f i c i e n t l y  u n s a tu ra te d  ty p e  of
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f a t  was ppoÆuoed ao es  to  bo l iq u id  a t  tb© o p tim a l g ro w th  
te m p o re tu ro  o f  th e  o rg an la rn . Tho eoeio is  t r u e  o f  th e  mo so - 
p h i lo  grown a t  20® C# l e  th o  ceao o f  the  raesophil© i^own 
f t t  37® C* th e  l o i i n e  numbera showed t h a t  a more h ig h ly  s e tu r»  
© ted  f a t  was r ro d u o s i b u t  t h a t  I t  was a l iq u id  a t  th e  o p t im a l  
g ro w th  te m p e r a tu r e .  The sane la  t r u e  o f th e  th erm xjp h llo  grown 
a t  55® C ,
5 ,  The l i t e r a t u r e  p e r t s ln ln f î  to  th e  prob 1 e r  has been re v ie w e d .
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